To explore the cancer cells inhibitory constituents in Aquilaria sinensis leaves, a new food raw material, applying bioassay-guided method by using cytotoxicity test to three human cancer cell lines, cancer cells inhibitory activity of different polar fractions extracted from wild and cultivated A. sinensis leaves by different solvents and twelve monomeric compounds were tested. It is disclosed that, cancer cells cytotoxicity of different polar fractions from wild A. sinensis leaves were better than that from cultivated A. sinensis leaves, no matter in what solvent extraction. The better cancer cells cytotoxicity lied in petroleum ether and ethyl acetate fraction extracted by 70% acetone from wild A. sinensis leaves, with the IC50 value low to 9.09±0.93 and 10.65±1.52 μg/mL to DU145 cell line. Twelve compounds were isolated though the bioassay-guided method, eleven of which exhibited slight to moderate inhibitory activities against human prostate cancer cell lines (PC-3 or DU145), while two compounds also exhibited moderate inhibitory activities against human hepatocellular cancer cell lines (HepG2). The best cancer cells cytotoxicity lied in Compound 9 with the IC50 value low to 11.05±2.04 μM to DU145 cell line.
INTRODUCTION
The leaves of Aquilaria sinensis (Lour.) Gilg (Thymelaeaceae), a new food raw material, are abundant in southern China. Although the leaves are not the medicinal part of the plant, they are broadly used as a main component in several health foods including A. sinensis tea and flavor in China (Chen et al., 2013) . A. sinensis leaves exhibited notable biological activities such as anti-inflammatory, antinociceptive, antioxidative, α-glucosidase inhibitory and laxative (Chen et al., 2013; Feng et al., 2011; Qi et al., 2009; Zhou et al., 2008) .
Previous study indicated that the extract from A. sinensis leaves was confirmed to have anticancer activities, which pharmacodynamic material basis remain further investigation Yu, 2007) . Bioassay-guided method is a frequently-used and efficient separation method in natural product research (Wu, 2008) , cancer cells inhibitory constituents of A. sinensis leaves were separated by bioassay-guided method in this study, to promote the industrial development and provide theoretical basis and technical support for high value-added utilization of A. sinensis leaves. Cancer cells inhibitory activity test: Cancer cells cytotoxicity test was evaluated using MTT assay, which was performed as described previously (Mosmann, 1983) with paclitaxel, 5-Fluorouracil and Doxorubin (Dox) served as the positive control. Briefly, cells were plated on 96-well plates at 3×10 3 cells per well for human prostate cancer cell lines (PC-3 or DU145) or human hepatocellular cancer cell lines (HepG2). After 48 h of exposure, the cells were stained with MTT. Absorbance at 570 nm was used to measure with a multiplate reader.
MATERIALS AND METHODS

Instruments and materials:
Cancer cells inhibitory activity of different polar fractions extracted from wild and cultivated
Aquilaria sinensis leaves by different solvents: Ovendried leaves of wild and cultivated A. sinensis leaves were extracted with methanol, ethanol and 70% acetone for 5 h under percolation method. The filtered extract was condensed under vacuum to give a syrupy extract, which was then partitioned successively with petroleum ether, EtOAc and n-butanol. The combined layers of each organic solvent were evaporated in vacuo to yield a petroleum ether-soluble fraction, an EtOAc-soluble fraction and a n-butanol-soluble fraction. All the fractions were conducted cancer cells cytotoxicity test according to the cancer cells cytotoxicity test described previously using human prostate cancer cell lines (PC-3 and DU145) and the fractions with the higher cancer cells inhibitory activity were used to carry out followup experiments.
Bioassay-guided separation of cancer cells inhibitory constituents in wild Aquilaria sinensis leaves:
According to the experimental results of the previous section, wild A. sinensis leaves and 70% acetone were chosen as experimental materials and extraction solvent, petroleum ether and ethyl acetate fractions were used for follow-up separation and purification to yield 12 compounds. The separation, purification and and structural identification process of the 12 compounds were performed as described previously (Yang et al., 2014 (Yang et al., , 2015 . All the compounds were conducted cancer cells cytotoxicity test according to the cancer cells cytotoxicity test described previously using human prostate cancer cell lines (PC-3 and DU145) and human hepatocellular cancer cell lines (HepG2).
RESULTS AND DISCUSSION
As is well-known, plants grow in wild environment often show different characteristics or biological activities comparing with their corresponding cultivated plants and the separation efficiency and quality of active constituents can be affected by extraction solvent. Cancer cells inhibitory activity of different polar fractions extracted from wild and cultivated A. sinensis leaves by different solvents were investigated in this study at first.
Cancer cells cytotoxicity of different polar fractions extracted from wild and cultivated Aquilaria sinensis leaves by different solvents:
The results of cancer cells cytotoxicity of different polar fractions extracted from wild and cultivated A. sinensis leaves by different solvents were listed in Table 1 .
In Table 1 , Cancer cells cytotoxicity of different polar fractions from wild Aquilaria sinensis leaves were better than that from cultivated A. sinensis leaves, no matter in what solvent extraction. In general, the better cancer cells cytotoxicity lied in petroleum ether and ethyl acetate fraction extracted by 70% acetone from wild A. sinensis leaves, with the IC 50 value low to 9.09±0.93 and 10.65±1.52 μg/mL to DU145 cell line. 50 (half maximal inhibitory concentration) data expressed as mean±SEM (standard error of mean) of three observation per sample. b : The first letter of each code represents extraction solvent and the second letter represents partitioned extraction solvent; Specifically, A represents 70% acetone, M represents methanol, E represents ethanol (at the first letter) or ethyl acetate (at the first letter), B represents nButanol and P represents petroleum ether 
Cancer cells cytotoxicity of monomeric compounds test:
The result of scavenging rates of cancer cells cytotoxicity of monomeric compounds were listed in Table 2 .
In Table 2 , the present study indicated that, except for Compound 2, monomeric compounds exhibited slight to moderate inhibitory activities against human prostate cancer cell lines (PC-3 or DU145), while Compound 11 and Compound 12 also exhibited moderate inhibitory activities against human hepatocellular cancer cell lines (HepG2). Among the active compounds which exhibited inhibitory activities against human prostate cancer cell lines, the best cancer cells cytotoxicity lied in Compound 9 and Compound 8, with the IC50 value low to 11.05±2.04 and 13.48±5.42 μM to DU145 cell line.
CONCLUSION
According to the experimental result of this study, cancer cells cytotoxicity of different polar fractions from wild A. sinensis leaves were better than that from cultivated A. sinensis leaves, no matter in what solvent extraction. The better cancer cells cytotoxicity lied in petroleum ether and ethyl acetate fraction extracted by 70% acetone from wild A. sinensis leaves.
Twelve compounds were isolated though the bioassay-guided method, eleven of which exhibited slight to moderate inhibitory activities against human prostate cancer cell lines (PC-3 or DU145), while two compounds also exhibited moderate inhibitory activities against human hepatocellular cancer cell lines (HepG2). These active compounds can be used as candidate lead compounds in human prostate cancer or hepatocellular cancer drug research and development.
